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ABSBtACT 


At  the  inresent  tlae,  rery  little  infoimtloti;  !•  •Tellable  coaeerBlai^ 
the  metallurgical  effects  of  antlielslag  eoapovada  azii  lobrleaats  on  high 
teaperature  alloys  at  elerated  teaperetures.  This  test  was  coadocted  to 
gain  soste  background  inforoatlon  in  this  area. 

The  test  was  conducted  in  tvo  phases.  Ihe  first  phase  subjects 
seven  different  alloys  to  the  effects  of  twenty  two  different  eosqjoands 
at  a  tesqperature  of  lOOGT  for  ten  hours.  In  the  second  phase,  six  of  these 
alloys  were  subjected  to  twenty  of  the  coetpounds  at  a  t4nq>eratare  of  iflOCT 
for  ten  hours. 

The  results  of  the  first  phase  of  the  test  indicate  that  none  of 
the  compounds  tested  cause  significant  change  in  the  mlcrostninture  of  the 
alloys,  observable  at  250X,for  tenperatures  up  to  10CQV»Mi  iSOOT,  however, 
considerable  corrosion  was  present.  Qie  type  and  degree  of  corrosion  varied 
with  the  different  coaq;ipunds  and  alloys. 

Froai  the  results  of  this  test,  it  could  be  assoaed  that  any  of 
the  conpounds  tested  would  be  satisfactory  for  use  on  these  alloys  at  teaper- 
atures  to  100C7,  but  care  should  be  need  in  selecting  an  alloy.coaipound 
combination  for  use  in  the  higher  tesperature  range.  It  should  be  noted  that 
this  report  deals  only  with  the  aetsUurgieal  effects  of  componnds  test¬ 
ed  on  sMtals  In  the  unstressed  condition  and  no  reference  will  be  mde  to 
the  antlsei'  lng,  lid>rieatiag,  or  binding  capabilities  of  the  cos^ounda.  A 
future  series  of  tests  are  now  being  considered  for  obtaining  this  infbrn- 
ation. 
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Fram.  iBPO^ 

1.  nwoDOCTior: 

A  noiber  of  aatiseisiag  eofipousdai  lubrlcastfl,  aad  Mal«rc  arc  xtov 
la  use  or  being  stalled  for  use,  st  NsDosaell.  ?ery  little  inforaetloa  Is 
aTiiileble  eoaeemii^  the  aeteUursleal  effects  of  these  eanq;»UB&s  on  hi^ 
t«9e!«ture  sUots  at  elecated  tenperatures.  ISie  intent  of  this  report  is 
to  famish  litforwtloa  in  this  field. 

The  ittforaation  contained  in  this  report  is  besad  cm  the  results 
of  tests  conducted  during  the  period  1  JUne  19^  through  l8  JUljr  1^,  b^ 
the  Methods  Test  LBboratox7,  General  Sogindering  Oinelon 

of  MeOtuswll  Aircraft. 

The  testing  vrs  carxied  out  in  two  phases.  In  phase  oae^  sets 
of  setea  epeelasns^of  dlffsre&t  aUotysi  were  placed  in  twenty  three  eonlnin- 
ers  containing  differer'*  eo^uMs.  After  this  the  containers  were  taken 
a  temperature  of  lOOCF  and  held  there  for  ten  hours.  In  phase  two^  spici¬ 
ng  of  six  of  the  aUre  alloys  vere  subjected  to  twenty  one  of  the  abo?e 
cd^ocadj  and  I6OOSP  for  boure. 

It  should  be  noted  that  this  report  deals  only  with  the  as^llarslo- 
el  effects  of  the  compo^mds  tested,  and  no  reference  will  ^  aada  to  the 
astieeising}  lubricating,  or  bisdi^  eapabilitiaa  of  tha  ooa^munda.  A  future 
Bttslee  of  test  ore  ss^r  being  c'msldsred  for  obtaining  this  Infcmation. 


a.  Disc&zmos  tbst  as^cus 

Seven  dilferaat  alloys  and  tiaenty  too  differont  coapovsda  vere 
tested,  (ons  container  la  each  of  the  pbasee  contained  only  the  i^olttsna 
and  eiihient  eir)  they  are  as  foLiowa: 

2.1  Allc^ 


(A)  mccisel  I:  0.04c,  O.T  0.5  Si,  15  U,  75  Si,  ICb,  2,S  Si, 

0,9  Al,  7  Fe. 

(S)  A-266j  0.08c,  1.55  Ma,  0.5  3i,  15  Or,  25  1.25  m,  2  Si, 

0.25  Al,  0.5  y,  rimaladar  |%v 

(C)  Eese'kl;  O.IC,  19  Cr,  11  Os,  10  to,  5  fi,  1.5  Ai,  5  F*,  Trace  B, 
Attainder  SI. 

(D)  I.-605:  0.15c,  1.5  to,  0,5  a,  20  Oe,  10  H,  15  K  2  Fe,  BeaeiMar 

Cb. 


(S)  SsateUoy  S:  O.15C,  22  Chr,  9  to,  20  Fs,  m. 


nmBWBg 


2,1  Alloji  (coat 'd, ) 

(y)  910  S.S.t  0.25  C,  2  Na,  1.5  31,  25  20  U,  f, 

(0)  kl50  ggit  (loooy  pi»s«  caly)  0.5C,  0.5  m,  0.0^  P,  O.Ote,  0.3  81, 
1  Cr,  0.2  Ns,  lagalnftT  f.  »  $  ^  » 

ffOIKt  Hm  ate<v«  figure*  ax«  asgaraoclMt*  pwcaaUf  of  tlut  olssrats 
In  tbt  alloyi;  tterofor*,  tlMjr  mj  not  nM  19  to  100^ 


2.2  OowpouaAa 


(A)  SllTtr  Ooopr  (^tistlBifig  OoHpsoBd)  Nuonfttoturtd  tp 
nttlBg  Oop^usf,  ClBv«lBa&,  Ofaio,  A  BtUnie,  fltUd,  vaato, 
diiai^Md  tcae  um  ce  iis^^mtur*  alloys,  at  taapmtnrsa 
up  to  200C9,  Oospoaiticot  alwtfiwft  oxida  (AloO«  ),  s^sMta, 
Mdaosltn  oxida  (HiO),  filler  and  alllea  (81^). 

(B)  k2^t  (Aotiaaitisg  Oes^wd)  limulSoturod  \sv  Qrana  Hwb- 
ins  8us^  Oospany,  8t.  louia,  KLgsou^.  A  thlet,  brova  pasta, 
dasigsad  for  usa  at  ta^^saturaa  to  1050?.  Csn^^oaitiont  2:;- 
foxsatioo  aot  ralaaaad  by  taodor.  (tNsd  la  lOOOP  phasa  only. ) 

(C)  fiita  Off  99O:  (Aatiaaisiag  OsKpouad)  NaouiSetuyad  by  tha  faxicoas 

OoBpaay,  Balias,  Vssas.  A  tMel  brcnfa  pasta,  dstlgaed  for  usa  at 
tai^?«p6tur*s  to  iSOCy.  OoapoalUoo:  aelytda&iia  diaulflda  (tbSo). 
load  oxida  H>0),  and  ^spdiite.  ^ 

(D)  Pel-Pto  e5A:  (Antlcalnixg  Oaepcuad)  Ntaufactaxad  by  ?alt  IVodaets 
NaaufScturtag  CSoapany,  ^u&ia,  mieoio.  A  tMek  sstamo  paata, 
daalgaed  fosr  usa  at  t<B5gas«tarea  to  iSOOP.  Ctei©oaltionj  ecOloldal 
coppay  beta. 

(1)  BGP  123:  (Iwbricaat)  iaiad^esturad  by  Jtiracla  Paver  ftpodusta  Gbrp- 
oratl^,  CSavalasd,  CCilo.  A  black  cas^oaol  spray,  Csi^pealtiost 
g:^piiita. 

(f)  lltl-?-55Mj-A:  (Aftt46aisi»ig  Qaapo^)  ?S:e  ocs^pj^al  teatad  vaa  ^ss> 
ufStctui^  by  fawatax  Cowpasy,  X^eo&'poratsd,  dty,  Sonsas. 

A  ^iick|biBCk  pasta,  dssijpasd  for  uaa  at  ti^^esattoraa  to  ISOOP 
Ooa^oaitioo:  500  pspJiita  and  500  patsclat^ia. 

(q)  l^tPttUla  1000:  (I^E^brioast)  »  Om^omd,  a&x»^tttr«d  and  ai^liad 
by  I^?s»«iraft  CSorpsjaaticas,  8t.  iO«ie,  l8.s*o8jfi.  A  t^sck, 
alacl^cally  bocdsd  fils,  dasi^icd  for  at  to^parst^s^  to 
15^.  Oos^itlGa:  gixd^ts  sad  laad  oxide 


Pim  BIWM 

2.2  Qeroouato  (ecat 'd. ) 

(I)  MaSta9S£3MlOG5i  (I^ricaat)  Cea^ifiaA  iKsefttctiffcd  aad  a^Jled 
b7  I^eraft  OorpoKtioa,  8t.  Loois^  Mlseoarl.  A  tblSj  blaek, 
cltotrleally  boa&ad  flla,  desigaad  for  qs«  at  tOMpamtaros  to 
TOOT  ic  air  (to  200Qff  la  raei»).  OoaQToaltloat  awIgKfiif 
dlaolfide  (MsSg). 

(I)  naetroflla  2006t  (iatiseialsi  Oo^otad)  Osc^owid  samifaettawd 
aad  ai^Iiod  CQraaer&ft  Uorporstlott»  8t.  Louia,  l^seoorl.  A 
thin  black  alaotrieall^  >»&dod  flla,  daalgBad  for  oaa  at  t«^^« 
atoraa  to  dOCP  in  air  (to  200(V  la  metas).  Oo^poaltlont 
srafihlta. 

(J)  Slaetrofiln  6$0t^  (Aatlaaiilns  OoKpooail}  On^potaa*  aaatiflaotorad 
and  ajpllad  b^  fijaaeraft  Ocrporation;  8t.  Looia,  laiaaonri.  A 
tMa,  black,  aloetsleall^r  boodad  flln,  dialgaad  £Or  aaa  at 
tcnpmturac  to  6O0P  la  air  (to  200Clf  la  vaouna).  Coa^oaitloai 
Boljbdanun  dlaolfida  (itofig)  and  graihlta. 

(t)  Rioashatharfi  B!:  (Antiaelains  Cicai^>o&d)  Mhns^acturad  fte  Alfha 
Moljfkote  corpora tloa,  Stanferd,  GoosiotlesEt.  A  coarsa,  plsk, 
po^r  daaifsed  for  osa  at  t«ipoeatttr«a  to  220Gi’.  Coa^oaltloot 
potaaaita,  codlon,  end  s^koaphorus  paatosida  (X^jO; )  f 

(L)  Hol^ta  (liubfleant)  ^ikSi^otnrad  ^  Alpha  Stol^lcotc 

OorporatioQ,  8ta»fi^,  OoBSiotiOttt.  .A  thia,  black,  natallio,  Uqoid, 
de^aigsad  for  saa  at  tasparatorsa  io  la  sdr  (to  SOOCf  In  vacusai. ) 
a^*>apoaltloB^  dieolflda  Ofegg)  (Uaod  In  lOOQT  phaaa 

•’  v  T  ) 

(li)  Uol^kota  S>'lC)6s  (lubricant)  Geaa  aa  Holjlcota  X»10Si  «lth  tha 
recaption  of  the  nat^slal  o»«d  as  a  bladnr. 

BOfS;  fhe  satarl&la  llatad  tssdar  c^^^caiticn  for  Via  above  cctteEreial 
coe^sada  are  only  tha  basic  ccae^aastta.  OoB^piete  informtlon 
on  tha  cc£isoaltleQ  of  thaaa  la,  in  aoet  cases,  uaanall*' 

able. 

(I)  S^diue  Sllieata;  (Madar)  A  thick,  daar,  liquid 

(0)  SHicai  (Mndi^'}  A  fins,  shlta  poad;^.  (SlQg};  A.C.6.  pore  gseda. 


(P)  talk  of  %;«»«-«*  (AnticalaUeg  Ocuipooad)  A  thick  ^ta  liquid. 
C.8,P.  grade 

(q)  liBgj^alua  OKidat  (Atttieslsing  Qregytasfl)  A  fine  ahita 
(t^);  A.iS.8.  reagent  grada. 


(K)  Soroa  l^tride;  (Aatiaeisias  Ooapou&l).  A  ttab  vhlta  pavdcr. 
(BK)j  eoaaereial  grade. 


(8)  Borlo  Oxide:  (Blcder)  A  flaA  iMte  grwular  ooapotad.  (QgO^); 
A.C.8.  reagest  grade. 

(f )  Lead  Noaoxldat  (Lubricaat)  A  flne«  jellov,  powder.  (!bO)t  I.F. 
n  grade. 

(n)  Calelta  Fluoride:  (Lobrieaat)  A  fine,  vUlte  powder  (GeFg)t 
A.C.S.  reagent  grade. 

(?)  lead  Sulfide;  (bi^brleant)  A  eoarae,  ^laek  powder.  (I^)i 
A.C.8.  reagent  grade. 


3.  TSSr  SSIOF 

Oontalnere  for  the  epeelaena  and  cospouade  vcre  fabricated  froa 
301  S.S.  sheet  and  tube  stock.  Jbterlals  for  epcclstcnji  ware  obtained  and 
■aehieed,  when  required,  end  out  to  the  required  diBsaaioas  (see  Figure  A 
pege  9  ). 

for  the  ICKXF  phase  of  the  test  sets  of  seven  speclnens,  one  of 
each  nuterial  t^pe  (see  of  feat  Artlclse,  AUojns'  ;  ^ge  2  ) 

were  placed  in  tveaty  three  different  containers.  SSie  spccia3»  ware 
suspended  00  staiuleee  steal  wire  and  separated  corsadc  bead  s^^eers  so 
the  speclaans  could  not  cos»  into  contact  vlth  each  other  or  the  eontainors. 
White  send,  which  vae  used  as  a  seal  to  retard  the  circttlatioa  of  eir  into 
the  coutainera,  vee  added  to  the  outer  area  of  the  contaiaer.  Shen  the 
laiaer  of  the  contaifi^a,  which  scetialned  the  spednses,  was  blown  clean 
vlth  high  pressure  sir,  to  resova  foreign  particles,  In  prsj^L?atioa  f&r  the 
additico  of  the  coiBpcu^  and  high  t£S|perature  e:r^oeure.  (See  Figure  B  , 
page  10  ). 

For  the  ISOCF  p^tase  cf  the  test,  the  sase  containars  ware  clean¬ 
ed  assd  reused  for  their  rcepectire  ooapounda.  The  speciiaaen  vere  placed 
in  their  e^tainera  in  ^  sake  as  for  the  10C2F  phaaa^  except 

^Mre  vere  only  six  epeclBsna  in  each  set  due  to  the  fact  that  ^  4130 
steel  specistess  v<^  oadtted  because  of  t£a:pereture  Uaitatio&s  of 
thia  Material.  Also,  only  twwE^ty  oos  eostainers  vere  used  because  tvo 
ceeq^ounda  v!^«  oeslttod.  One  (Chant'  4^5A)  wns  oaltted  be<^uae  of  tsai^r- 
ature  lisdtaticos,  end  the  other  (Hclykotc  £^I06i«)  because  at  sot  being 
available  at  the  tins  of  test. 


H.  fllOOBlDIil 


rmi.  aggg 


All  coK^uaAc  iactsd,  vlth  the  exetptloa  of  th«  £cQt2«filA  strlMy 
which  ve?e  olcotsisftll?  bonftod  to  tho  estolBoes  by  CorpontieB, 

Lools;  Nitsourli  wero  odlod  to  tho  eoctaloors  aft*?  tte  spteiaiaa  war* 
Bouatod  Is  thca.  ^  oonteiBcrs  vsro  tbaa  xtlseftA  is  as  air  atao«^i«r*  fttswae*^ 
is  th*  NatozlalB  as&  Methods  labosstoxy,  asd  held  at  3O0P  for  asu^rcslJnteSy 
oa*  hitor  to  driv*  off  Tolatilo  aohetaaoes.  fha  Ude  war*  thaa  plas«d  oa 
the  coatalaars  and  they  wore  atihJtotaA  tolki^  ttopaxatar*  eacpoatt?*. 

For  tb*  lOOOf  pitas*  of  the  tost,  the  tweatj^thrs*  Goataiaara; 
tw«Bty  two  eoatelasd  the  warlooa  eeapoaada,  so*  "fiaaerlpticf^  of  Seat  Artioles, 
Oga^oads'',  pa®a  3)  aad  oaa,  for  eoatrol  ap«elaaaa,  ecattalalaj  sa^leat  air; 
v«re  placed  is  ao  air  ataoephers  fursaea.  &aB  the  apecla^  war*  hsatad  to  I 
a  taoparatara  of  lOOCV  aad  bald  at  taaparatore  for  taa  hours,  aXlov* 
ad  to  air  oool  to  roca  taaperatura.  9)s  speeiaaaa  war*  thas  reaefWJd  fs£OC. 
the  etataiaera,  aad  tbs  eosteiasrs  wars  claaaedi  is  prsparatioa  for  uaa  is 
tbs  l60C9f  phase  of  the  test. 

For  the  l80C?  pbaee,  tb*  twatj  oae  ecstaisars;  twaaty  osstalsiag 
tha  eoapotrado  to  be  tastad  (b«*  Descriptios  of  Test  Artielsa,  Cbaqpotads  ” 
page  3)  aad  oaa,  fot'  eoatjol  epeciatss,  eontalaisd  atabiaat  air;  vara  plscad 
la  air  atsoapbare  f\ir&ace  basted  to  a  teatperatur*  of  l^K)^,  hold  st 
this  t«peretarc  for  tea  houre  sod  allovsd  to  air  cool  to  roost  taa^sratare. 
After  this,  they  wars  raaorsd  frca  the  coatsissro  to  bo  aotattad  asi  polished. 

A  trassTersa  ood  loogitodiaal  Baaple  vere  eot  frca  each  spaoiaaa. 

These  wore  xoustcd  Ic  a  clear  plaatic  (Spoa  62d  reels,  usis^  diathylasa 
trisaisa  for  eatalyet).  After  this,  tbs  sa&ples  were  grousd  ead  pollshsd 
for  Eaetallogrspitic  e^suaisatios.  The  saa^le*  frea  tha  1(XX3F  ex^eure  vers 
tb^  etched  sod  x^toaderograpba  taSoen  of  the  tren^reree  saaple*.  Fbotc- 
sicrogrsphs  vare  obtaiasd  prior  acd  eubaa^uost  to  the  IGOQF  expoaure  tests. 


5.  nss 

TSie  ^otcsiicro^ephs  of  the  trass^ereo  esEples  freeti  tb*  lOOOf 
axpoeore  ebov  that  the  ccapoiii^  tested  esusad  so  si^fiesat  chases  la 
tbs  alcroetructure  of  tha  alloya  exposed  (la*  Figure*  i  151)  pages 

12  throogh  65. 

^9  ;^ot<*icrogr*ph*  of  the  i80Cf  exposure  eedtplsa  (sea  flares  162 
trough  *H?,  66  throu^  195)  *h£»  a  vld*  woriety  of  effaeta, 

froa  fo  attach  to  vary  aerere  corrosive  aotlosi  (sea  Qtbla  1,  page  8). 


ngftL  RSPOiS 


3.  TEST  RISDLSS  (Oont'd. ) 

9xe  r«su3.t8  of  tM«  phaeo  of  the  test  shov  that  semal  of  the  eo^ooBia 
tested  vould  be  uns&tisfactory  for  um  in  this  teaperatore  raa^. 


6.  lEBCt^ioi  OP  fm  Essam 

fhe  reeulte  of  the  I60CIF  phaee  of  this  teat^  indicate  that  three 
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Electrofilm  2007  on  A-286 
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IHDEX  0?  FHOTOMICBOORAFHS  OF  1800?  EtPC^URE  SPECIMEHS  (UHETCHEP)  (CORT'D. 


Title 


V&ge  lo. 


Sife 

Sip 

KiM 

Hifc 


' 

Bofl 

Bop 

Bo#| 

Bop 

Bo® 


ElectrofiLa  200?  on  Rene'lvl 
Electrofilm  2007  on  L-605 
Electrofilm  2007  on  Hastelloy  X 
Electrofilm  2007  on  510  S.  S. 
Slectrofilm  66C  on  Inconel  X 
Electrofilm  66C  on  A-286 
Slectrofilm  66C  on  Rene'i»l 
Electrofilm  66C  on  L-605 
Electrofilm  66C  on  Hastelloy  X 
Electrofilm  66C  on  310  S.  S. 
Phoephatherm  Rif  on  Inconel  X 
FhoBphatherm  RS  on  A-286 
Fhospha therm  Rif  on  Rene'4l 
Phosphatherm  RR  on  L-605 
Phcsphathem  RIT  on  Hastelloy  X 
Phosphatherm  RH  on  510  S.  S, 
Sodium  Silicate  on  Inconel  X 
Sodium  Silicate  on  A-286 
Sodium  Silicate  on  Reae'hl 
Sodium  Silicate  on  L-605 
Sodium  Silicate  on  Hastelloy  X 
Sodium  Silicate  on  510  S.S, 
Silica  on  Inconel  X 
Silica  on  A-286 
Silica  on  Rene'Ui 
Silica  on  L-605 
Silica  on  aistelloy  X 
Silica  on  510  S.  S. 

Milk  of  Ifegnesia  on  Blconel  X 

Milk  of  Magnesia  on  A-286 

Milk  of  Magnesia  on  Rene'4i 

Milk  of  Magnesia  on  L-605 

Milk  of  Magnesia  on  510  S,  S. 
fegneslum  Oxide  on  Inconel  X 
Kagneeiusa  Oxide  on  A-286 
Magnesium  Oxide  on  Rene '41 
Magnesium  Oxide  on  L-605 
Magneeiua  Oxide  on  Hastelloy  X 
Magnesium  Oxide  on  510  S.  S. 
&5ron  Ritrlde  on  Inconel  X 
Boron  Ritrlde  on  A-286 
Boron  Sitride  on  Rcne'^1 
Boron  Ritrlde  on  L-605 
Boron  Kitride  on  Hastelloy  X 
Boron  Ritrlde  os  510  S.  S. 

Boric  Oxide  on  Inconel  X 
Boric  Oxide  on  A-286 
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Title 

Boric  Oxide  on  Fene'4l 
Boric  Oxide  on  L-605 
Boric  Oxide  on  Haetelloy  X 
Boric  Oxide  on  310  S.  S. 

Molykote  X-IO6  on  Inconel  X 
Molykote  X-IO6  on  k~2Q6 
Molykote  X-IO6  on  Rene'Vl 
Molykote  X-IO6  on  L-605 
Molykote  X-106  on  Haetelloy  X 
Molykote  X-I06  on  310  S.S. 

Lead  Monoxide  on  Inconel  X 
Lead  Monoxide  on  A-286 
Lead  Monoxide  on  Rene'Ul 
Lead  Monoxide  on  L-605 
Lead  Monoxide  on  Haetelloy  X 
Lead  Monoxide  on  Haetelloy  X 
Lead  Monoxide  on  310  S.  S. 

Calciina  Fluoride  on  Inconel  X 
Calcium  Fluoride  on  A-286 
Calcium  Fluoride  on  Rene'41 
Calcium  Fluoride  on  L-6OS 
Calcl.an  Fluoride  on  Haetelloy  X 
Calcium  Fluoride  on  510  S.  S. 

Lead  Sulfide  on  Inconel  X 
Lead  Sulfide  on  A-286 
Lead  Sulfide  on  Rene'Ul 
Lead  Sulfide  on  L-603 
Lead  Sulfide  on  Ifestelloy  X 
Lead  Sulfide  on  310  S.  S. 

Inconel  X  in  Air  (Control  Specimen) 
A-286  in  Air  (Control  Specimen) 
Rene'41  in  Air  (Control  Speclssea) 
L-605  in  Air  (Control  Specimen 
Hasteiloy  X  in  Air  (Control  Specinen) 
310  S.  S.  in  Air  (Control  Specimen) 


F^ge  No. 
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TEST  REQUEST 


LUEH.ICAKTS 


ON  HICa  lEie^TUEE  ALLDYS  AT  ElEVATEO)  'ffiMPERATURE 


uaiMATX3cv  OR  oarr.  RE«AOf@(iurairt»r 

Deperbaent  65 5 ■  ?4aterial8  Lab, 

TW  »Aart*  rm  i>u  Q ,  nii  nw  Mfl. 

P(teo«crno«  parts  po«  tmt  mot  RtouiReo  0 


Mlsc . 


WORK  REQUESTED 

OBJECTIVE  (sivc  nanei  or  Tcir.  wom  a»  m?a  tiauiKa 

McuMH  nvRt  wnctT  m  xqgaaia  ureMHnav 

1  ATiTPrvp.  Rarisad  pages  1,  2  and  3  to  correct 

1,  callouts  and  substitute  coBMimda, 

To  determine  the  rDetajaurgical  effect  that  antleeizlng 
coopoundB  have  on  super  alloys  at  elevated  temperature. 

2.  HISTORY; 

The  uses  of  antlseizing  ccmpounds  on  super  alloys, 
particularly  at  elevated  t^x^ratures,  may  result  in 
serious  consequences.  Very  little  information  is 
available  conceralng  the  metallurgical  effects  when 
using  these  ccaipounds. 

Work  on  this  T.R.  will  be  done  in  two  phases.  The 
first  phase  is  checking  for  metallurgical  effects  on 
the  alloys  j)er  the  basic  T.R.  Later,  an  euideadua  vlH 
be  added  to  check  the  effect  of  these  cCEspouods  in 
threaded  connections. 


3.  MATERIALS: 

3.1  AHOY 

3.1.1  Inconel  X 

3.1.2  A-286 

3.1.3  Rene'  hi 

3.1.4  L-605 

3.1.5  Hastailoy  X 


SF^.  SIZE 

AJ«~5SSt  1/4”  to  1/2"  dia. 

AMS  5735  X  5.0'* 

Cccaysrcial 

A?C  5759  ( 

AH3  57ae  ' 

A  »  *-*  fT  ^  rn  ^ 


3.1.^'  310  Stelnless  Steel  AJ6  5^51  f 

3.1.7  4130  Steel  MIL-S'-675S  Saae  dia.,  but 

Cond.  C  3  ft.  long 


*I>ep«n«la  on  availability.  All  specs,  ahould  be  s^e 
dissHster. 

3  -2  CcsBpouade 


3.2.1  Silver  Goop-Jacksoc  Sujqjly  Co.,  St.  Louis,  ' 
Mo. 

REFERENXSS  OR  ENCLCSU^ 

I  -y  -  /  7-0/ 
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3.2^2  Crane  ^^2%  -  Crane  Pliaabiag  Sujgply  Co,*  St.  licx^s 
3.2.3  Easy  Off  #990  -  Taxactme  Co. 

^322.4  Fel-pRO-C-5  -  Available  at  M.A.C. 

3.2.5  DCS  123  -  Millie  Pover  Products,  Cleveland,  Ohio 
^..aT6-MuU)i'  ig<jgTama~=--  Euuvit'tm  Cuapt  ■  D.-TSS4- 

3.2.7  MIL-T-55^-  Available  at  M.A.C. 

3.2.8  Electrofilm  1000  -  Dyr.acraft  Corp.,  St.  Louis 

3.2.9  Electrofilm  1005  - 

3.2.10  Electrofilm  2006  - 

3.2.11  Electrofilm  66c  -  " 

3.2.12  Phosphatlierm  R'!,  jilpha  Kolykote  Corp,,  Stamford,  Conn, 
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3.2.13  Molykote  X-10^  Available  in  p.  655  -  I'ost  only  at  1000®F(^^ 

3.2.14  Sodium  Silicate  (povder)  -  Available  in  D.  655 

3.2.15  Silica  ( in ■  -eaec^eite)  -  Available  in  D.  655 

3.2.16  Milk  of  Magnesia  -  Available  in  D.  655 

3.2.17  Magjiesiua  Oxide  (fine  povder)  -  Available  in  D.  655 
J.2.18  Boron  Nitride  -  Avtiilable  in  D.  655 

3.2.19  Boric  Oxide  -  Available  in  D.  655 

3.2.20  1-106  .  -  Available  in  D.  655 

3.2.21  Lead  Monoxide  -  Available  in  D.  655 

3.2.22  Calcium  Eluoride  -  Available  in  D.  655 

3.2.23  Lead  Sulfide  -  Available  in  D.  655 

NOdE:  If  a  vehicle  is  needed  for  cury  of  the  afco^'e  coapounds,  centast 
R.  KoUmansberger,  D.  684. 


Fixture  Materials 

3.3.1  301  staimicBE  steel  tubias  .  .  2  i/2"  O.D.  X  .065  vail 

tbicknees  X  6'  IdEg.  1  *'  '  ”  1 

3.3.2  jOl  S.S.  Gheet  .090**  X  2k‘^ 

1.3.3  316  S.S.  vlrc  (Q<l'W''423)  .020"  dia.  X  15’ 

K07S:  If  301  stainless  steel  is  not  available,  ua«  302,  304,  or  321 
staJrlesF . 


P*OE_ 
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PROCEDURE : 


Speclaen  Preparation  ^ 

4.1.1  Cut  each  bar  into 


lengths  and  drill  a  1/8"  hole  near  one  end. 


4.1.2  Heat  treat  the  alloys  of  paragraph  3.1  according,  to  the  folloving 
procedure.  AH  heat  treats  shall  be  done  in  calibrated  furnaces. 


a.  Inconel  X 

b.  A-286 

c.  Rene'  4l 

d.  L-6G5 

e.  HastKLloy  X 

f.  310  S.S. 

g.  4130  Steel 


MAC  P.S.  15924 
MAC  P.S.  15928 
MAC  P.S.  15602 
No  .heat  treat  req,*d. 
No  heat  treat  req’d. 
No  heat  treat  req,'d. 
MAC  P.S.  15013 


4.1.3  Machine  all  specimens  to  remove  scale. 

4.1.4  Fabricate  test  fixture  per  Fij^e  I.  (24  req'd.) 

4.2  Testing 

4.2.1  1000°F  exposure 

a. .  Place  one  specimen .of -each  alloy  in  every  container.  Each 

conthlner  will  then  have  seven  specimens  for  this  exposure 

b.  Add  the  20  antiseizing  compounds  to  their  individual  containers 
and  identify.  Make  sure  that  the  alloy  specimens  are  not 
exposed  to  air.  The  one  remaining  container  a^  its  specimens 
will  be  e:q>osed  to  temperature  without  any  comiouQd. 

c.  Weld  ohut^  and  Expose  to  1000^  for  10  hrs.  Then  air  cool, 
henove  specimens  from  the  contdlaer. 

4.2.2  1800°F  ejqposure 

(For  this  teaperature,  the  |^0  specimens  are  omitted.)  With  a 
new  grwp  of  speclmensii  repeat  procedure  .of  4.2.1  (a)  through 
4.2.1  (c)  exc^t  that  the  temperature  is  now  IflOOPp.  Expose 
for  10  hrs,,  then  air  cool.  If  at  ail  possible,  use  the  same 
-containers  that  were  used  at  lOOO^F. 

4..2.3  Prepare  transvere  metallpgraphic  sproimens  of  ell- apaelmens*.  ^ 

NOTE:  The  first  9  conpounds  to  be  tested  are;  C 


Molj^ote  X-IO6M 
Silica 

Lead^Honoxlde 


Lead  Sulfide 
Eor^c  Oxid^ 
Electrofilm  1000 


Callcuffl  Pluozida 


After  these,  the  order  of  testing  is  iwt  important. 


5.  DATA  REQUIRED: 


